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RESEARCH OBJECTIVES
The research objectives of the radio astronomy group may be broadly described as
follows:
1. The development of radiometric techniques at millimeter wavelengths with partic-
ular attention directed toward low-noise parametric amplifiers and solid-state devices.
Low-noise preamplifiers are of prime importance to radio astronomical investigations
and have been developed and applied to observational programs for wavelengths longer
than approximately 1 cm, and it is our objective to extend this study to millimeter wave-
lengths. Solid-state devices, chiefly local oscillators at millimeter wavelengths, are
required for many satellite applications of radiometry.
2. The observation of extraterrestrial radio sources at centimeter and millimeter
wavelengths and a study of the radio spectrum of the interstellar medium. The 28-ft
and 120-ft parabolic antennas at Lincoln Laboratory, M. I. T. , are being used for the
study of lunar, planetary, galactic, and extragalactic radio emission at wavelengths less
than 10 cm, and the H and OH spectral lines at 21 cm and 18 cm, respectively, are also
being studied.
3. The study of microwave emission and absorption by the terrestrial atmosphere
and surface, with particular emphasis on the meteorological satellite application of
microwave sensors. This work has included ground-based observations in conjunction
with, and in support of, measurements of planetary microwave emission, and theoretical
studies of satellite measurements of atmospheric water vapor and oxygen.
4. The study of wide base-line interferometry at hectometer wavelengths utilizing
satellite vehicles. This work is concerned with investigating the possibility of obtaining
high angular resolution maps of hectometer radiation from the galaxy. A resolution of
approximately 1 at a frequency of 1 Mc when using wide base-line aperture synthesis
and special signal-processing techniques is desired.
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A. MILLIMETER RADIOMETER DEVELOPMENTS
The continuing program for development of solid-state sources and other parametric
devices for radiometric systems is currently focused on methods, both analytic and
experimental, for the precise characterization of packaged varactors. The necessity
for this work has arisen because the quality of varactors has been so greatly improved
that previous measurement techniques do not yield results that are sufficiently accurate
for the work under way in the laboratory. Current packaging techniques invalidate some
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of the simplifying assumptions normally invoked in device characterization procedures
and lead to unrealistic estimates of junction parameters. In many instances the errors
involved cause discrepancies of two-to-one, or more, in the measured values of junction
series resistance.
Preliminary theoretical investigations have already indicated a practical measure-
ment procedure that should yield a highly accurate characterization not only of the var-
actor junction proper but also of the mechanism that couples the junction to the package
terminals. The latter, important feature has heretofore been completely neglected in
publications.
A laboratory test facility utilizing our newly developed technique is being instru-
mented. Initial efforts will be directed toward establishing the limits of experimental
accuracy of the test equipment.
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